Background: Gastric rupture following blunt injury abdomen is a rare presentation with a reported incidence of 0.02-1.7% in current literature. History of recent meal has been implicated in traumatic gastric rupture. Commonly traumatic gastric rupture is associated with other injuries like splenic injury and fractures. Prompt diagnosis and early intervention reduces mortality and morbidity. Primary two layered closure can be done for a better surgical outcome. We report 2 cases of blunt injury abdomen with gastric rupture, one with road traffic accident and other being from a fall from a height, which were managed successfully without any post operative morbidity and mortality.
INTRODUCTION
Blunt abdominal trauma is a leading cause of morbidity and mortality among all age groups. Blunt trauma to the abdomen commonly occurs due to motor vehicle accidents. The incidence of hollow viscus injuries following blunt abdominal trauma varies from 4 to 15%. 1 Blunt gastric injuries are even rarer occurring in only 0.02-1.7% patients with blunt abdominal trauma. 1 Other causes are fall from a height, seat-belt injuries, and even vigorous resuscitation. 2 Blunt abdominal trauma occurs more commonly in childhood. Following the head and extremities, the abdomen is the third most commonly injured anatomic region. Blunt gastric injuries are uncommon in isolation, being associated with other intra and extra abdominal injuries as a rule. 1 Hollow viscus injuries after blunt trauma, though uncommon, can have serious consequences if the diagnosis is missed or delayed. Mortality increases parallel with time to operative intervention (<8hrs -2%; 8-16hrs-9%; 16 to 25hrs-17%; >24hrs-31%) as did the complication rate. 3 We present two cases of traumatic gastric rupture, which were diagnosed and managed in time with a satisfactory result.
Case Presentation: Case 1
A 25 year male patient presented to the emergency department following road traffic accident while travelling on a two wheeler as a pillion rider, with pain abdomen and pain and deformity of left leg. He had a recent meal before trauma. There was no history of loss of consciousness or vomiting.
On examination the patient was conscious and coherent. Pulse was 105/min, regular and good volume. Blood pressure was 100/60 mm of Hg. Temperature was 98.6 0 F. Respiratory rate was 22/min. There was tenderness and guarding of upper abdomen. Plain X-ray abdomen showed gas under diaphragm. CECT abdomen showed massive pneumoperitoneum with hemoperitoneum ( Fig.1) . X-ray left leg showed lower 1/3rd fracture of both bones. Hematological and biochemical parameters were within normal limit.
The patient was resuscitated. He was taken up for exploratory laparotomy as an emergency case. Exploratory laparotomy revealed 5 cms long, full thickness gastric rupture on the anterior surface of the body of the stomach, 2cms above the pylorus (Fig.2 ). There were associated intra abdominal injuries in form of mesenteric and omental tear. Primary two layer closure was performed for gastric rupture (Fig.3 ). Mesentery and omental tear were repaired. A thorough peritoneal lavage was done. Post operative recovery was uneventful. On 10 th post operative day, he was referred to the orthopedic surgeon for the management of the fractures. On follow up 2 months after surgery, he was found to be asymptomatic. 
Case 2
A 35 year male patient, presented to the emergency department, after a fall from a height (second floor of a house), with pain abdomen along with pain and deformity of both upper limbs. He had a recent meal before trauma. There was no history of loss of consciousness or vomiting.
On examination he was conscious, coherent and well oriented. Pulse was 95/min, regular and good volume. Blood pressure was 90/60 mm of Hg. Temperature was 99 0 F. Respiratory rate was 30/min. There was tenderness with guarding over epigastrium and left hypochondrium. Chest x-ray showed air under the diaphragm (Fig.4) . X-ray both arms showed fracture distal 1/3 of both bones. Hematological and biochemical parameters were within normal limit.
The patient was resuscitated and was taken up for emergency exploratory laparotomy. On laparotomy, 7 cm long full thickness tear of the stomach wall was noted on the anterior surface close to the greater curvature on the body of the stomach (Fig.5) . No other intra abdominal injury was noted. The gastric rupture was repaired with a primary two layer closure technique (Fig.6 ). Thorough peritoneal toileting was done before closure.
Post operative period was uneventful. On 10 th post operative day, he was referred to the orthopedic surgeon for the management of the fractures. On follow up 2 months after surgery, he was found to be asymptomatic. 
DISCUSSION
Traumatic gastric rupture following blunt injury abdomen is a rare presentation and we think of horses before zebras. So this entity might go unnoticed in the initial presentation. Gastric rupture usually occurs in combination with either intra or extra abdominal injuries which makes it even more difficult to get to the diagnosis. Stomach being relatively mobile with strong walls 4 and being protected by rib cage usually escapes injury in blunt trauma setting, however if the stomach is distended by food, liquid or gas it is more likely to get injured than when it is empty.
In blunt trauma three different mechanisms causing injury to gastrointestinal organs are described. 5 Firstly, it is the crush injury that occurs when an organ is compressed violently against the spine. Second is the burst injury, which occurs when rapid compressive forces are applied to a filled and distended hollow viscous, without direct mechanical compression. History of recent meal has been suggested to cause gastric rupture and in our series both the patients had a history of recent meal. Third is the shear injury, caused by rapid acceleration-deceleration of an organ at one point of fixation. Gastric rupture has been reported in literature following Heimlich maneuver, following bag and mask ventilation, cardiopulmonary resuscitation.
Experimental studies show that rise in intraluminal pressure can cause a sequential rupture of the wall of the stomach -firstly the seromuscular coat, then the mucosa, and finally the submucosa. 6 Partial rupture of the stomach wall can occur and it may progress to full thickness rupture at a later stage. 7 The anterior gastric wall is the most common site of rupture, followed by the greater curvature, the lesser curvature and the posterior wall. 7, 8 Gastric rupture is well known for its association with injuries of adjacent organs like liver, pancreas and spleen. 9 Associated solid-organ injury, lung injury and pneumo or hemothorax have been reported in 83% to 93% of cases. Gastric rupture is often associated with injury to the extremities. 9, 10 In our series, both patients had fractures of extremities.
Gastric perforation following blunt abdominal trauma requires prompt diagnosis.
11
Free intraperitoneal air on plain abdomen and chest xray films is seen only in 16-66% of the cases. 12, 13 Computer Tomography (CT) may be also helpful in establishing an early diagnosis, thereby decreasing the period of peritoneal contamination, sepsis and shock and is more useful for visualization of intraabdominal free air. 9, 11 It can also reveal associated solid-organ injuries. The CT findings which are suggestive of gastric rupture are free sub diaphragmatic air, visualization of an "outlined" falciform ligament, and intraperitoneal nasogastric tube location. 11 The majority of complications related to gastric rupture is septic in nature (10) , and relate directly to massive intraperitoneal contamination . 14 The most common complication is intra abdominal abscess formation but gastric fistulae may also occur. 15 Injuries to the stomach are associated with the highest mortality of all hollow viscus injuries. 16 The repair of the gastric rupture with two-layer technique and the air test to ensure any missing perforations is recommended as stomach has high vascularity and relatively less bacterial load. 7 Both our patients had undergone primary two layer repair and had a good recovery and were asymptomatic at 8 weeks follow up.
CONCLUSION
Gastric rupture is a rare presentation following blunt injury abdomen. History of recent meal has been implicated in traumatic gastric rupture. Commonly traumatic gastric rupture is associated with other injuries like splenic injury and fractures. Prompt diagnosis and early intervention reduces mortality and morbidity. Hollow viscus injuries after blunt trauma, though uncommon, can have serious consequences if the diagnosis is missed or delayed. Mortality increases parallel with time to operative intervention as did the complication rate.
